Adenocarcinomul de joncţiune gastroesofagianã (GEJ) este mai frecvent în ţãrile vestice. Chimioterapia preoperatorie sau chimioradioterapia este indicatã la pacienţii cu boala avansată local. Studii actuale sugerează rate mai mari de rezecţie cu intentie curativă şi rate reduse de recurenţă locală la pacienţii cu terapie neoadjuvantă: chimioterapie asociata sau nu cu radioterapie. Rolul terapiei ţintite în cadrul terapiei neoadjuvante este în curs de investigare.
Introduction
An ongoing increase in adenocarcinoma of the gastroesophageal junction has occurred over the last decades (1) . Surgical treatment is the main therapeutic option. In these patients the risk of incomplete surgical resection and local tumor recurrence is significant because of the anatomy of the mediastinum and GEJ. Neoadjuvant therapy is now routinely included given the poor outcomes with surgical management alone.
Beside the TNM classification, it was agreed that adenocarcinoma of the gastroesophageal junction is classified best according to Siewert. Preoperative radiochemotherapy (RCT) is the preferred treatment for Siewert type I and II tumors. For locally advanced adenocarcinoma (≥T3N+), the preferred treatment modality was pre-and postoperative chemotherapy (CT). For type III tumors which may be considered as gastric cancer, perioperative chemotherapy is the majority approach (2) . Some authors consider for clinical T2N0 adenocarcinoma, surgery alone as a standard treatment approach without neoadjuvant therapy (3) . But recent studies show that current preoperative staging of patients with T2N0 adenocarcinoma may lead to clinical understaging in a substantial proportion of patients (4) . Because of pretherapeutic staging was considered highly unreliable the approach of T2N+ or even T2N0 tumors have to done similar with T3N+ (2). However some trials have not confirmed a clear survival benefit of a preoperative therapy compared to a surgery alone for T2N0 tumors (5) . There is on-going controversy about treating these patients with preoperative therapy.
The role of multidisciplinary approach for GEJ cancer is still a matter of debate. Neoadjuvant or preoperative therapy has been evaluated largely in clinical T3 or node positive disease. Avantages of neoadjuvant therapy are: affords the possibility of downsizing tumors and improving rates of R0 resection, a significant number of patients are unable to receive postoperative treatment because of poor tolerance or postsurgical complications, may allow modification of treatment based upon response (PET). The MAGIC trial of perioperative chemotherapy in gastroesophageal cancer in the UK reported a survival benefit for perioperative chemotherapy. Patients with clinical stage II or higher adenocarcinomas of the GEJ or stomach were treated, but the majority of the 503 patients treated (74%) had gastric primaries. Surgery alone was compared to 3 cycles of epirubicin, CF, and infusional 5-FU (ECF) pre-and 3 cycles postsurgery. Tumor down staging was modest with chemotherapy, with more T1-2 tumors in the chemotherapy group compared to surgery alone (52% vs. 37%) and more N0-1 tumors (84% vs. 72%). Similar numbers of patients had N0 disease with or without chemotherapy (31-27%). Progression free and overall survival were superior for the chemotherapy arm, with a 5-year overall survival increased from 23% to 36%. Based on this trial, perioperative ECF became a new care standard in Western Europe and the US in esophagogastric cancer (6) .
Concern about the adequacy of preoperative chemotherapy alone in esophageal and GEJ cancer patients continues given persistently lower rates of R0 resection for GEJ cancers reported in contemporary trials. Two recent trials from the UK treated 1,900 patients with either preoperative CF or ECF, including 1,600 patients with esophageal and GEJ adenocarcinoma (7, 8) .
Relatively low rates of R0 resection of 57-67% were reported for Siewert I GEJ cancers, compared to 87% for more distal gastric cancers, on these studies using preoperative chemotherapy. These results have continued the debate about the potential need to include preoperative radiation therapy to ensure R0 resection for patients with tumors involving the esophagus and GEJ.
Although the impact of chemotherapy on pre-and perioperative treatment of esophageal and gastric cancer has been extensively studied two randomized trials have changed the practice in the US and Western Europe (9,10).
Furthermore, a metanalysis with 2422 patients evaluated surgery vs preoperative CT or chemoradiotherapy. It showed a significant survival benefit for preoperative treatment over surgery alone with an hazard ratio of 0.82 and a 5-year absolute overall survival gain of 9% (23% vs 32%) (11) .
In the FNCLCC and FFCD trial, 224 resectable esophageal, GEJ and gastric cancer patients (more than 60% of patients were GEJ) were randomized to either upfront surgery or perioperative CT (two or three cycles of cisplatin and 5-fluorouracil) and surgery to assess the benefits in terms of OS and disease-free survival (DFS) yielded by CT. Unfortunately, the study was closed earlier due to difficulties in patient enrollment, although it clearly demonstrated a better 5-year OS and DFS in the CT-treated arm (38% vs 24%, and 34% vs 19%, respectively) (12) .
A large clinical trial carried out in the United Kingdom have been made in four hundred consecutive patients (approximately 70% were GEJ type I or II) were treated with preoperative CT (cisplatin and 5-fluorouracil, or ECF, or ECX). OS was shown to be significantly prolonged in patients with downstaged tumors (13) .
The potential advantage deriving from preoperative CRT is suggested by several phase II studies and by subgroup analysis of four randomized trials, in which patients with all types of esophageal cancer received CRT followed by surgery or surgery alone. However, the statistical power of these trials was weak because of the low numbers of true GEJ cancers (14) .
A trial attempting to compare pre-operative chemoradiation to pre-operative chemotherapy was reported by the German POET trial (PreOperative Chemotherapy or Radiochemotherapy in Esophagogastric Adenocarcinoma Trial). In the German study, 119 patients with GEJ cancer (uT3-T4 NxM0) were randomly assigned to receive either CRT (cisplatin, 5-fluorouracil, and leucovorin -PFL -followed by cisplatin and etoposide, plus a total dose of 30 Gy of radiation) and surgery or CT plus surgery. Although the study was closed earlier than planned without reaching a statistically significant survival benefit, outcomes were better in the CRT and surgery arm in terms of 3-year survival (47.4% vs 27.7%) and rates of pathologic complete response (pCR: 15.6% vs 2%) and tumor-free lymph nodes (64% vs 37.7%) (15) .
Another milestone phase III study was the CROSS trial, in which 366 esophageal or GEJ cancer patients received CRT (weekly carboplatin and paclitaxel, plus 41.4 Gy of radiation) followed by surgery or surgery alone. Median OS was significantly longer in the CRT and surgery arm than in the surgery alone group (49.4 mo vs 24.0 mo, respectively); in addition, the rate of pCR was 29% following multimodal therapy. Node-positive disease remained in 31% after chemoradiation but in 75 % with surgery alone. Disease was T2 or greater in 51 vs 92 %. Gross total resection with negative margins was achieved for 92 vs 69 %. Of note, only 20% of the patients had a true GEJ cancer (16) .
In other study, preoperative CRT (with FOLFOX regimen and 45 Gy of radiation) was shown to be safe in 41 GEJ patients, albeit efficacy was mild (17) .
A metanalysis shows that in patients with adenocarcinoma of the esophagus and GEJ, preoperative CT improves OS when compared to surgery alone. The greater effectiveness of the treatment was, however, observed with CRT (18) .
In the US, one additional alternative is post-operative chemoradiation for GEJ and gastric cancers undergoing up front resection, based on the results of the Intergroup 116 trial. This trial randomized 556 patients (20% of whom had tumors that involved the GEJ) to adjuvant chemotherapy and chemoradiation with bolus 5-FU/leucovorin to observation alone following surgery. Overall survival was improved by 10% favoring postoperative therapy. This trial had relatively poor surgical quality, with 54% of patients having less than a D1 or D2 resection. Because many patients after esophagogastrectomy fail to recover to the point of tolerating post-operative therapy, and given the potential downstaging achieved by preoperative therapy, postoperative chemo-radiotherapy for esophageal or GEJ cancers is rarely applied (19, 20) .
For patients with a poor performance status or with advanced age and medical comorbidities, given a potentially high risk for either mortality or severe complications from esophagectomy, definitive chemoradiotherapy without surgical resection is considered. Patients with local regional recurrence after definitive chemoradiotherapy may be considered for salvage surgery. After salvage surgery, a higher mortality rate is reported as well as increased rates of anastomotic leak and pulmonary complications (21, 22) .
Genomic analyses of gastroesophageal cancers using broad genomic screening for gene mutation, amplification, and deletions have recently been reported. Remarkably similar genomic profiles have emerged from genomic studies evaluating Western and Asian patients with gastric cancer (23, 24) . Molecular subgroups identified in US studies under The Cancer Genome Atlas (TCGA) project, includ:
I. genomically unstable tumors with higher rates of receptor associated tyrosine kinase pathway gene amplification (HER2, EGFR, MET, FGFR), high rates of p53 mutation, and amplification of VEGFA and cell cycle pathways; II. genomically stable tumors with relatively few mutations and presence of CDH-1 and RHO-A mutation; III. tumors with higher rates of gene hypermethylation leading to a higher mutation burden with high rates of microsatellite instability (MSI); IV. tumors associated with EBV infection and amplification of potential immune related pathways including over expression of PDL-1 and PDL-2 ligands. Correlating anatomic location and conventional histology, the vast majority of esophageal and GEJ adenocarcinomas fall under the genomically unstable category and 50% of distal gastric cancers fall into this category (25) .
Therapeutic implications of these subgroups include studying receptor associated kinase agents in genomically unstable tumors, and immune checkpoint inhibitors in MSI or EBV associated tumors given the higher mutational burden and higher expression of PDL-1 and PDL-2 ligands in these subgroups. A recent genomic analysis of 129 esophageal and GEJ adenocarcinomas identified three targetable subgroups, including enrichment for a BRCA like signature, tumors with a higher potential mutational burden, and tumors with a mutational pattern consistent with an aging imprint, with potential therapeutic implications including use of DNA damaging agents and immune checkpoint inhibitors (26) . Stratification of patients on the basis of molecular profile will be obligatory in future trials because of the potential for intrinsic biologic differences in these subsets.
Targeted therapy trials have largely focused on the VEGF pathway, and receptor associated tyrosine kinase pathways such as EGFR, HER2, and MET. In metastatic disease, response and survival benefits have been observed in phase III trials of the agent ramucirumab targeting the VEGFR2 receptor, and trastuzumab targeting the HER2 receptor (27, 28, 29) .
The addition of targeted agents to chemoradiotherapy, including two trials adding the EGFR-targeted agent cetuximab to chemoradiotherapy failed to improve any outcome (30, 31) .
A pilot trial combining the vascular endothelial growth factor (VEGF) targeted agent bevacizumab with chemoradiotherapy (32), and a randomized trial adding bevacizumab to preoperative chemotherapy (33) also failed to improve outcome.
Trials combining the EGFR inhibitors cetuximab or the VEGF inhibitor Bevacizumab have failed to improved outcome when added to either chemoradiotherapy or preoperative chemotherapy (30, 31, 33) . RTOG trial 1010 (NCT01196390) evaluated the addition of trastuzumab to preoperative carboplatin, paclitaxel, and radiation therapy in HER2 positive esophageal and GEJ cancers. Results from a trial combining trastuzumab with pre-operative chemoradiotherapy in HER2 positive esophageal and GEJ cancer are pending. 20% of GEJ adenocarcinoma have overexpressed HER 2 (Fig. 1) .
Results from a trial combining trastuzumab with preoperative chemoradiotherapy in HER2 positive esophageal and GEJ cancer are pending.
Agents targeting immune checkpoint pathways mediated by the CTLA-4 and PD-1 pathways have also undergone recent extensive evaluation. Recent phase II and phase III trials indicate a small but consistent signal of activity for anti PD-1 or PDL-1 agents in esophageal and GEJ cancers, with response rates ranging from 10-20% with a suggestion of higher response rates in patients with overexpression of PDL-1 (34) .
A recent phase III trial in gastric and GEJ cancer patients refractory to chemotherapy compared supportive care to treatment with the anti PD-1 agent nivolumab (35) . Overall survival as well as response rate and progression free survival were improved for patients treated with nivolumab compared to placebo. These agents will likely be incorporated into clinical trials of neoadjuvant or adjuvant chemotherapy and radiation therapy.
Stratification of patients on the basis of molecular profile will be obligatory in future trials because of the potential for intrinsic biologic differences in these subsets.
Resection of the esophagus with en bloc lymphadenectomy is the cornerstone of curative treatment for patients with locally advanced junction adenocarcinoma (36) .
In the last decade in the General and Esophageal Surgery Clinic of Saint Mary Hospital Bucharest, more than 400 patients with GEJ adenocarcinoma have been treated, almost 40% have experienced locally advanced tumors with a 52% resectability rate and starting in 2014 we introduced neoadjuvant treatment in these patients.
Standard open approaches have included a thoracotomy for excellent thoracic exposure allowing extended mediastinal and wide circumferential dissections. The Ivor-Lewis approach achieves access with a right posteriolateral thoracotomy and midline laporotomy, with reconstruction after resection using an intrathoracic anastomosis. The McKeown approach adds a cervical incision allowing a cervical anastomosis and may be associated with reduced serious complications from anastomotic leaks that may be easier to treat in the neck (Fig. 2) .
Transhiatal resection is validated and suitable for Siewert I/II adenocarcinoma. A transhiatal resection achieves access by laparotomy and cervical incision followed by gastric pull-up and cervical anastomosis (Fig. 3) . Lymphadenectomy is performed to intraabdominal nodal groups and parahiatal and proximal lesser curvature and also paraesophageal nodes up to the level of the inferior pulmonary vein.
Transthoracic and transhiatal approaches are the two major surgical approaches used worldwide. However, considerable debate exists on the superior benefits of the two approaches regarding their efficacy and safety.
A transthoracic esophagectomy with twofield lymph node dissection and gastric conduit reconstruction is the preferred procedure for resection of Siewert I adenocarcinoma. Transhiatal esophagectomy, without thoracotomy was designed to reduce postoperative morbidity and mortality by avoiding thoracotomy (37) .
Another study indicated a shorter hospital stay, lower 30-days hospital mortality and decreased pulmonary complications with the transhiatal approach compared with the transthoracic approach. Moreover, a potential survival benefit was achieved for type III tumors using the transhiatal approach (38) .
A randomized clinical trial, comparing an extended transthoracic resection with a transhiatal approach showed that transhiatal esophagectomy was associated with lower morbidity and shorter intensive care unit and hospital stay compared to transthoracic esophagectomy (39) .
Treatment in high-volume centers with experienced surgeons and the availability of critical-care support are associated with improved outcomes and lower morbidity and mortality (40, 41) .
Compared with transhiatal resection, transthoracic esophagectomy for esophageal adenocarcinoma indicated a trend towards better 5-year survival (38) .
The left thoracic approach (Adam and Phemister, 1938; Churchill and Sweet, 1942) was the first standard approach for the GEJ tumors. In the GEJ tumors, upper polar gastrectomy with intrathoracic Sweet-type gastric anastomosis can be practiced on the left transthoracic approach with frenotomy. It is conditioned by gastric resection at least 5 cm distal to the tumor to obtain R0. It is indicated in elderly or elderly patients with contraindications for wider interventions. The disadvantages of this technique are: the high incidence of gastroesophageal reflux and the lack of oncological radicality in terms of lymphodisection.
Toraco-freno-laparotomy, although widely used in the past for the GEJ tumor due to good exposure to the GEJ, but creates an instability of the thorax and the phrenotomy adds significant damage to the respiratory mechanics. It was considered an exceptional approach (42) . In Siewert II/III tumors, total gastrectomy with Y anastomosis through abdominal approach can be practiced when thoracotomy is contraindicated. (Hill method) (43) .
Some authors use transhiatal esophagectomy in the block with total gastrectomy and abdominal lymphadenectomy with restoration of digestive continuity by colon interposition (the MorenoGonzales procedure), which is exceptional recommended due to the high surgical risk.
Minimally invasive esophagectomy, and more recently robotically assisted esophagectomy, are emerging as surgical alternatives to open esophagectomy (44) .
For junction adenocarcinoma there are no clear oncologic benefit of either esophagectomy or gastrectomy. However, gastrectomy seems to be accompanied with better quality of life (45) . Lymph node clearance is regarded as a predominant prognostic factor for cancer of the esophagogastric junction. The removal of lymph nodes in the mediastinum is the primary goal of surgery. However, the optimum extent of lymph node resection is still controversial (46) .
Transthoracic and transhiatal approaches led to a similar rate of lymphadenectomies in the abdominal cavity. However, transthoracic resections require a thorough mediastinal nodal dissection with an esophagectomy of sufficient length; therefore, transhiatal esophagogastrostomy is performed in the neck without cervical lymphadenectomy, leading to insufficient lymphadenectomy in the thoracic cavity.
In a study, was reported no significant difference between the groups -transthoracic vs transhiatal -with regard to lymph node resections (38) .
Although other studies reported less lymph node dissection in the transhiatal procedure than in the transthoracic procedure. This result may have been caused by surgeons's indirect vision in the operation (47) .
Conclusions
Preoperative Siewert type establishing is necessary to select the management in locally advanced esogastric junction adenocarcinoma. Multiple characteristics -tumors, disease-and patient-specific, must be considered in selecting the optimal treatment for these patients. In current practise, the most important is the TNM stage of the tumor at the time of diagnosis. For patients with locally advanced disease without distant metastases, the most common treatment is neoadjuvant CRT, followed by resection and lymphadenectomy. Stratification of patients on the basis of molecular profile will allow to choose target therapy.
